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This paper focusses on the employee awareness of Universal Newborn Hearing Screening (UNHS) in selected 
public hospitals in Malaysia in which employees’ awareness’s relationship with factors like human resource 
practices, program layout, screening instruments and screening techniques were empirically examined. A cross 
sectional survey was adopted for data collection and Smart PLS 2.0 m3 software was employed to test hypotheses. 
63 questionnaires were distributed to the employees who involved in UNHS program, but 51 completed 
questionnaires, representing 81% response rate, were returned and usable for analysis. The R square value was 
0.312 which indicated that exogenous latent variables explain 31% of the variance of the endogenous latent 
variable which is rather moderate. Findings from PLS structural model revealed insignificant relationship between 
screening techniques and employee awareness, screening instruments and employee performance, and human 
resource practices and employee awareness. Conversely, the result showed a significant relationship between 
program layout and employee awareness. The result indicates significant relationship between program layout and 
employee awareness while other variables (screening techniques, screening instruments, human resource 
practices), were found to be insignificantly related to employee awareness. Overall, issues of human resources are 
critical in ensuring successful UNHS program implementation. Program productivity and patient coordination can 
be improved by modifying certain elements in the layout design, and factors like test site, clinical conditions of the 
newborn, and carrying out the test prior to hospital discharge are essential in determining effective UNHS 
screening. 
 
JEL Classification: J50; O15.  
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Universal newborn hearing screening (UNHS) program, which constitutes a vital means for early diagnosis and 
treatment of hearing problems in the newborns, is indispensable for prevention of hearing impairment associated 
with deficits in language, social, emotional, and cognitive growth of newborns (Kemp et al., 2015). The first 
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three years of newborns are crucial, given that the newborns' brains and their speeches and languages 
metamorphose and develop during this period. A newborn with immersed language and communication caused 
by hearing impairment is susceptible to some problems related to the development of speech, language, and 
reading abilities (US National Institute on Deafness and other Communication Disorders [NIDCD], 2014). Kids 
with hearing loss would lag behind in terms of development of language, cognitive, and social skills among their 
peers, and they would find it difficult to interact, learn, and follow social cues, such kids may have poor academic 
performance, poor problem-solving skills, and even limited long-term job opportunities (US National Institutes 
of Health, 2010). Thus, the importance of entrenching UNHS program in all hospitals cannot be over-
emphasized. 
 
Review of the extant research on UNHS (e.g. Abdul-Halim et al., 2017a, 2017b) indicates that success of UNHS 
program hinges on many factors such as screening coverage, staff, top management support, teamwork between 
related departments, training and communication, proper scheduling etc., but the most paramount success factor 
is workforce, because health employees are stakeholders in the health sector. Going by stakeholder theory, which 
emerged in the mid-1980s, health practitioners should be considered an important stakeholder, because 
stakeholder is any group or individual that can affect or is affected by the achievement of the organization's 
objectives (Edward, 1984), and the needs for more than just the owners, or shareholders, matters in decision-
making and strategy (Fache & Foster, 2017). The current trends in the healthcare sector signify that health 
professionals and workers provide the very best care to patients, because, in the emerging health setting, 
coordination of care across the continuum is vital. Health workers are usually the patient and family's most 
consistent caregiver, providing expertise and comfort in a way that helps bridge the more episodic interventions 
of physicians and other members of the team. The central role health practitioners play in delivering safe, high 
quality, compassionate care is perhaps better recognized by the general public than by the health care industry 
(Fache & Foster, 2017). 
 
However, numerous studies on UNHS program (e.g. Campos et al., 2014; Piza, 2014) have focused on test 
techniques, technical approach, guidelines, prevalence of hearing loss, etc., but few studies focus on the 
management direction such as a data management system, modification of the workflow, layout design and study 
of manpower toward an effectiveness of the program flow. Also, findings from the research conducted on two 
public hospitals revealed that there were some problems involving shortness of equipment and staff, less efficient 
baby management system and lack of awareness about the importance of the program among the hospital staffs 
and caregivers (Abdul-Halim et al., 2017c). Thus, it would be an enrichment to the extant body of knowledge 
and provision of more insights on success of UNHS program, if the predictors of employees' awareness of UNHS 
are investigated. Owing to this, this paper focusses on employee awareness of UNHS in selected public hospitals 
in Malaysia, in which employees' awareness's relationship with factors like human resource practices, program 
layout, screening instruments and screening techniques were empirically examined.  
 
2. LITERATURE REVIEW 
The hereditary and initial-on-set deafness or acute-to-extreme hearing damage ranged from 0.5 to 5 per 1000 
newborns, indicating alarming rate at which in-born hearing impairment spread in the global nations, but it is 
believed that half of all cases of hearing impairment are avoidable via primary prevention (WHO, 2015), and 
hence the introduction of UNHS to guarantee early discovery and intervention. UNHS was initiated to curb the 
spread of hearing loss in the world's countries, most especially, in the developing nations. It is meant for making 
separation between the newborns with good hearing and those with impaired hearing. UNHS plays a crucial role 
in the reduction and/or prevention of hearing loss that is connected with impediments in language, social, 
emotional, and cognitive growth of newborns, irrespective of the presence of risk pointers (Kemp et al., 2015).  
 
UNHS would assess and diagnose hearing capability of children with and without risk factors for congenital 
hearing loss (Clemens et al., 2000; Kemp et al., 2015) through two-stage screening approach. The two-stage 
screening approach involves Transient Evoked Oto-Acoustic Emissions (TEOAE) or Automated Auditory 
Brainstem Response (AABR) (Olusanya, Luxon & Wirz, 2004). TEOAE denotes low strength echoes produced 
by the external hair cells in the cochlear, which can be provoked in reaction to beep (sound type) accessible to 
the ear via a light weight probe. With this process, the integrity of the middle and inner ear is ensured. In some 
cases, TEOAE is substituted by Distortion Product Oto-Acoustic Emissions (DPOAE), because DPOAE is 
believed to have capability to identify releases at rates over 5 kHz (Olusanya, Luxon & Wirz, 2004). Regarding 
AABR, it denotes an electrical reaction to aural inducements to measure the role of the eighth cranial nerve and 
the aural route. The automated version is simply for the production of screening results indicating 'pass' or 'fail'. 
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With the adoption of only TEOAE, the newborns that suffer from aural neuropathy will be missed. Similarly, 
newborns that suffer from slight sensorineural or hearing impairment may also be missed if AABR is solely 
adopted. Hence, adoption of both TEOAE and AABR is preferred, but in some schemes, a conventional 
diagnostic ABR is used to confirm diagnosis (Olusanya, Luxon & Wirz, 2004). Furthermore, early diagnosis, 
detection and intervention in diminishing the unwanted effect of inborn hearing loss has been widely underscored 
(Li et al., 2016). According to Moeller et al. (2006a), great advantages are connected with efficient UNHS 
interventions. In Malaysia, UNHS program remains a crucial means through which early diagnosis and detection 
of hearing problems in the newborns are accomplished. Nevertheless, Malaysian UNHS model is confronted 
with a myriad of challenges, which can jeopardize the much needed effective and cost effective UNHS models, 
which would optimize screening outcomes and reduce the cases of avoidable hearing loss (Abdul-Halim et al, 
2017b; De Kock, Swanepoel, & Hall, 2016).  
 
The daily application of UNHS program enhances the awareness of the problems of newborns hearing loss for 
healthcare employees, and it significantly decreases the time before diagnosis of hearing loss in the newborn 
population (Molini et al., 2016). This section discussed probable predictors of employees' awareness. It is 
necessary to ensure effective human resource practices, well-structured program layout, and efficient screening 
instrument and techniques in order to improve employees' awareness. In this paper, employees' awareness 
denotes the sensitivity about the issues of newborns hearing in UNHS program. Moreover, human resource 
practices refer to the elements of sufficient numbers of staff, well-trained staff, special and innovative employees, 
and screeners who are confident to communicate with caregivers. Likewise, in this paper, program layout 
involves the way in which the UNHS program is carried out in selected hospitals in selected public hospitals. 
This involves the process through which the UNHS program are carried out. As screening instrument represents 
the main devices used in UNHS tests involving Automated Auditory Brain Stem Response and Otoacoustic 
Emissions (Chan et al., 2015), screening techniques denotes the procedures involved to identify those with high 
risk of having hearing loss.  
  
Furthermore, increasing the awareness of the employees involved in the UNHS may require increase in the 
employees' knowledge of hearing screening outcome, follow-up recommendations of Scheepers and le Roux 
(2014). They also need to receive written information about newborns hearing screening in order to have an 
accurate understanding of and positive associations with newborns hearing screening. Support and education of 
employees may best be facilitated if newborns hearing screening process (Scheepers and le Roux, 2014). 
 
3. METHODOLOGY  
This research adopted cross sectional survey method in which data collection and analysis were done to test 
hypotheses. The survey instruments involve demographic information of the respondents and the variables' 
instruments prepared to elicit information. The survey instruments were scaled using seven point Likert scale. 
The sample size was calculated using Raosoft sample size calculator (http//www.raosoft.com/samplesize.html). 
The calculation of required sample size for employees as shown in Table 1 below: 
 
Table 1. Calculation of Sample Size 
 
Terms Employees 
Error Margin (%) 5 
Confidence level (%) 95 
Response distribution (%) 50 
Population size 75 
Recommended sample size 63 
 
63 questionnaires were distributed to the employees, but 51 completed questionnaires, representing 81% response 
rate, were returned and usable for further analysis. The details of questionnaire design are signified in Table 2 
below. The data collected were analysed using SPSS version 21 and smart PLS 2.0 m3 software packages, and 2-
step approach as suggested by Chin (1998), was adopted to obtain valid and reliable results. Based on Hair et al. 
(2011) proposition, the 2-stage approach which includes measurement model and structural model was undertaken 
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Table 2. Questionnaire Design 
 
No. Variable Items Scale 
1. Demography 6 Norminal/Ordinal 
2. Employee Awareness 7 Likert (1-7) 
3. Program layout 9 Likert (1-7) 
4. Human resource practices 10 Likert (1-7) 
5. Screening instrument 8 Likert (1-7) 
6. Screening technique 5 Likert (1-7) 
 
The second stage involves structural model which entails R2 values for the latent variables in the model (Chin, 
1998); sign, magnitude, and significance of path coefficients (Henseler et al., 2009); effect size (f2) of predictor 
variables (Cohen, 1988); and predictive relevance of the model (Q2), using blindfolding (a sample reuse 
estimation technique that excludes every dth data point to predict the excluded portions of the data) to obtain 
cross-validated redundancy measures described by Stone (1974), and Geisser (1974).  
 
4. RESULTS AND DISCUSSION 
 
Although all participating employees were females, majority of them, representing 90%, were nurses in their 
respective hospitals. Chief Nurses among the respondents were 10%. 73% held diploma while 20% have degree. 
As 4% of the respondents have SPM, so also 4% of them have STPM certificates. In addition, 49% of the 
respondents have 11 years and above of job tenure; 29% have 1-5 years of job tenure; 14% have 6-10 years of 
job tenure while 8% have less than one year of job tenure. The ages of 28% of the respondents range between 
26-30 years, 16% each range between 31-35 years, 46-50, and 51 years and above, 12% range between 36-40 






Model analysis was conducted to confirm the internal consistency reliability, convergent validity and reliability, 
and discriminant validity of the instrument used in the study (Figure 1 & Table 3). 
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Table 3. Internal Consistency and Convergent Validity of Survey Instruments 
 
Construct Items Loadings AVE CR CA 
1 2 3 4 5 
Human Resource HR10 0.603     0.507 0.801 0.670 
 HR2 0.873     
  
 HR3 0.652     
  






 0.868    0.735 0.951 0.940 
 Aware
2 












 0.897    
 Aware
6 
 0.823    
 Aware
7 
 0.833    
Program Layout Layout
1 
  0.760   0.508 0.891 0.864 
 Layout
2 
  0.753   
 Layout
3 
  0.766   
 Layout
4 
  0.626   
 Layout
5 
  0.756   
 Layout
6 
  0.749   
 Layout
7 




  0.711   
Screening 
Technique 
Tech1    0.924  0.747 0.921 0.884 
 Tech2    0.955  
 Tech3    0.693  
 Tech4    0.862  
Screening 
Instrument 
  Instr2     0.803 0.598 0.899 0.875 
    Intr3     0.822 
  Instr4     0.749 
   Instr5     0.634 
   Instr7     0.755 
   Instr8     0.859 
Note: AVE = Average Variance Extracted; CR = Composite Reliability; CA = Cronbach Alpha. 
 
Table 3 indicates that all the items had the loading values higher than that of the items on other variables. This 
confirms the content validity of the study’s constructs consisting of anxiety, attitude, and aware. However, 2 
items (i.e. item 1 and 6) from screening instruments, 1 item from screening techniques, 6 items (i.e. item 1, 4, 5, 
   International Journal of Economic Perspectives, 2017, Volume 11, Issue 4, 702-711.  
 





6, 7, and 9) from HR practices, and one item from program layout fell below the threshold of 0.5 (Hair et al., 
2010), and were deleted. All remaining items showed satisfactory loadings ranging from 0.603 to 0.955, and 
composite reliability scores ranged between 0.801 and 0.951 (Hair et al., 2010; Nunnally et al.,  1994). The 
Average Variance Extracted (AVE) values of the reflective scales ranged between 0.507 and 0.747, thereby 
exceeded the minimum requirements of 0.5 (Hair et al., 2011). 
 
Table 4. Discriminant Validity 
 
Constructs HR Aware Layout Technique Instrument 
HR 0.712 
 
Awareness 0.329 0.857 
 
Layout 0.577 0.530 0.712 
Technique 0.652 0.393 0.645 0.864 
Instrument 0.576 0.245 0.606 0.733 0.774 
Note: HR = Human Resource Practices; Awareness = Employee Awareness; Layout = Program Layout; Technique = Screening techniques; 
Instrument = Screening Instrument. Note: Diagonal (bold face) represents the square root of the average variance extracted while other entries 
represent the correlations. 
 
Table 4 indicates that discriminant validity was satisfactory, as each latent construct’s AVE were greater than 
its highest squared correlation with any other latent construct in the model.  
 
 
  Note: HR = Human Resource Practices; Awareness = Employee Awareness; Layout = Program Layout; Technique = Screening techniques; 
Instrument = Screening Instruments. 
 
Figure 2. 
Path Model Results (t-values): Direct Hypotheses 
 
Result of structural model was presented in Table 5 and Figure 2. The R square value was 0.312 (Figure 1), and it 
indicates that, in the model, exogenous latent variables moderately explained 31% of the variance of the 
endogenous latent variable (Cohen, 1988). 
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Table 5. Inner Model Results 
 
HYP Hypotheses Beta Stand. Error T Stat. P-value Decision 
H1 HR -> Awareness 0.026 0.164 0.158 0.392 Not Supported 
H2 Layout -> Awareness 0.523 0.121 4.342 0.000***  Supported 
H3 Technique -> Awareness 0.221 0.205 1.076 0.221 Not Supported 
H4 Instrument -> Awareness -0.248 0.224 1.108 0.214 Not Supported 
 
The result in table 5 and figure 2 revealed hypothesis 1 (H1) is not supported (β=0.026, t=0.158, p> 0.10). 
Likewise, hypothesis 3 (H3) and hypothesis 4(H4) are not supported (β=0.221, t=1.076, p> 0.10; β= -0.248, 
t=1.108, p> 0.10) respectively. However, hypothesis 2 (H2) is supported at 0.01 significant level (β=0.523, 
t=4.342, p< 0.01).  
 
Table 6. Effect Size on the First Endogenous Variable (Awareness) 
 
Exogenous Construct R2 incl. R2 excl. F2 Effect Size 
HR 0.312 0.311 0.001 Very small 
Layout 0.312 0.177 0.196 Medium 
Technique 0.312 0.294 0.026 Small 
Instrument 0.312 0.287 0.036 Small 
 
Table 6 indicates that the endogenous variable (employees’ awareness) was explained by HR, layout, technique 
and instrument with effect size (f2) of 0.001, 0.196, 0.026, and 0.036 respectively, and thus indicating that all 
the exogenous variables, except layout has minimal effect size, but has medium effect size. Moreover, the value 
of Q2 which is 0.226 confirmed predictive relevance of all exogenous constructs on their related endogenous 
constructs of this study.  
 
The overall findings of this research showed insignificant relationship between screening techniques, screening 
instruments, human resource practices, and employee awareness.  On the other hand, result showed a significant 
relationship between program layout and employee awareness. Although review of the literature showed limited 
information regarding the association between these variables, this finding is consistent with a study by Bess 
and Hall, (1992), who found that awareness is one of the issues in UNHS implementation. The relationship 
between human resource practices and employees’ awareness is not significant.  In the case of the HR variable, 
specific past studies have not directly addressed or tested the variable with employees’ awareness on UNHS. To 
an extent, the finding from this present study offers initial consideration for further empirical study in confirming 
whether HR variables really significantly related to the level of awareness. The present finding has shown that 
even though the two variables (HR practices and Employee Awareness) are related, but the level of significance 
(t-statistics = 0.158; p=0.392) is very low. This implies that the four items (item 2, 3, 8 and 10) used to measure 
the HR variable were not sufficient to claim significant impact over the employees’ awareness on UNHS. 
 
Moreover, a study by (Olusanya et al., 2004) identified many factors that can affect the effectiveness of UNHS 
program and shortage of manpower was one of the factors. This study’s finding is coherent with (Campos et al., 
2014)’s study, who found that most employees such as neonatologists, pediatricians, and residents in pediatrics 
had no knowledge of hearing assessment techniques and inadequate and incomplete medical knowledge 
regarding UNHS and hearing impairment. Besides, pediatricians and neonatologists play a crucial role in 
interdisciplinary teams and their knowledge on the risk factors for neonatal hearing loss is significance for the 
child’s audio logical follow-up (Campos et al., 2014). Nevertheless, most of them indicated that follow-up 
rescreen as unnecessary (Scheepers, and le Roux, 2014). In addition, Finitzo and Crumley (1999) reported that 
employee turnover, inconsistency of job arrangement, employee capability and trained screeners play a crucial 
role in determining effective screening program. Thus, issues of human resources are critical in ensuring 
successful program implementation.  
 
Additionally, the present study did not find significant associations between screening instruments and 
techniques with awareness on UNHS program. This lack of relationship can partly be explained by the fact that 
all respondents of the survey consisted of health professionals who were involved in UNHS and had received a 
special briefing and training on UNHS prior to their assignment. As a result, the scores for awareness on UNHS 
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were skewed toward maximum score of 7 across respondents. This is in line with findings of Goedert et al. 
(2011) who found that the majority of their respondents had good knowledge on UNHS. On the other hand, 
overall rating to questions that assessed screening technique and instruments were relatively lower and more 
varied. This is expected, since the respondents had different level of knowledge and experience. In this regard, 
respondents’ opinions on screening techniques and tools could be dependent on their experience and familiarity 
with the equipment; those who had not encountered with much problems were likely to rate positively on the 
technique and tools, and vice versa those who experienced problems would likely to give negative rating. To the 
researchers’ best knowledge, there had been no previous research which examined the associations between 
screening instruments and technique with employee awareness on UNHS.  
 
Furthermore, the relationship between program layout and employee awareness is significant.  The study found 
that the program layout is systematic and the screening process is done in the post-natal ward. The average mean 
is more than 5, indicating that the respondents in general perceived the layout as systematic. The current finding 
supports the study of Seehof and Evans, (1967), and Baicker and Chandra (2004) who suggested program 
productivity and patient coordination can be improved by modifying certain elements in the layout design. 
Additionally, factors like test site, clinical conditions of the newborn, and carrying out the test prior to hospital 





This paper examined the impact of human resource practices, program layout, screening instruments and 
screening techniques on employees’ awareness of UNHS in selected public hospitals in Malaysia. The result 
indicates significant relationship between program layout and employee awareness while other variables 
(screening techniques, screening instruments, human resource practices) were found to be insignificantly related 
to employee awareness. Overall, issues of human resources are critical in ensuring successful UNHS program 
implementation. Program productivity and patient coordination can be improved by modifying certain elements 
in the layout design, and factors like test site, clinical conditions of the newborn, and carrying out the test prior 
to hospital discharge are essential in determining effective UNHS screening. In the case of the HR and screening 
instruments and technique variables, specific past studies have not directly addressed or tested the variables with 
employees’ awareness of UNHS. Thus, the findings of this study provide initial consideration for further 
empirical study in confirming whether HR and screening instruments and technique variables really significantly 
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